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1. (Eight times amended) A method for dewatering biological sludge [that 
has been digested by] from a thermophilic digestion process* comprising: 

a, adding a_jx>lymeric quaternary ammonium compound[s], as 
primary component, to the biological sludge; and 

b. adding ^polyacrylamide to the biological sludge; 

such that any combinatk>n[s] of the polymeric quaternary ammonium oompound[s] and of 
the polyacrytamide[s] enhances dewatering of the sludge. 

2. (Eight times amended) The method for dewatering biological sludge 
according to claim 1, wherein the polymeric quaternary ammonium compound[s] i§[ane 
from] pdvfd i-alM di-methyl ammonium chloride (DADMAC))[ family]. 

3. (Nine times amended) The method for dewatering biological sludge 
according to claim 1, wherein the polymeric quaternary ammonium compoundjs] Js[are 
from] eolyCepi<*larohydrin di-methyl amine (epl-DMA)}[ family]. 

4. (Three times amended) The method for dewatering biological sludge 
according to daim 1, wherein the polymeric quaternary ammonium compound is added 
directly to the sludge; and 

[, upon lfollowing the formation of mlcroflocs of the sludge from addition 

of the polymeric quaternary ammonium compound, a cationic polyacrylamide is added[ 
to form a floe that dewaters the sludge], 

5. (Three times amended) The method for dewatering biological sludge 
according to claim 4, wherein the polymeric quaternary ammonium compound and the 
cationic polyacrylamide are In an approximately] 1:1 ratio, with the cationic 
polyacrylamide having a higher molecular weight than the polymeric quaternary 
ammonium compound[ does]. 
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6. (Three times amended) The method for dewatering biological sludge 
according to claim 4, wherein the ratiofsl of [the ]polymeric quaternary ammonium 
compound with respect to [the ]cationic polyacrylamide range from about 1:10 to about 
20:1. 

7. (Twice amended) The method for dewatering biological sludge according 
to daim 4, wherein tbfijx»lymer concentration to solids ratio of total polymer dosage 
requirement In relationship to percentage of solids component of the sludge is between 
about 50 ppm:l percent and about 300 ppm:l percent 

8. (Twice amended) The method for dewatering biological sludge according 
to claim 1, wherein the polymeric quaternary ammonium compound is added directly to 
the sludge, In an amount sufficient to cause formation of a cationic overcharge within a 

developed microfloc system, and wherein 

. the oofvacrylamide is[and an] anionicf polyacrylamide Is then added for 

final floe formation]. 

9. (Cancelled) 

10. (Three times amended) The method for dewatering biological sludge 
according to claim 8, wherein the polymeric quaternary ammonium compound and the 
anionic polyacrylamide are In a approx!mate[ly] 10:1 ratio, with the anionic 
polyacrylamide having a higher molecular weight than the polymeric quaternary 
ammonium compound[ does], 

11. (Original) The method for dewatering biological sludge according to claim 
10, wherein the anionic polyacrylamide Is about 40% anionic. 
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12. (Three times amended) The method for dewatering biological sludge 
according to claim 8, wherein the r atters] of the polymeric quaternary ammonium 
compound to the anionic polyacrylamide ranges from about 1:10 to about 20:1. 

13. (Three times amended) The method for dewatering biological sludge 
according to claim 8, wherein the o olvmer concentration to solids ratio of total polymer 
dosage requirement in relationship to percentage of solids component of the sludge is 
between approximately 50 ppm:l percent and approximately 300 ppm:l percent 

« 

14. (Original) The method for dewatering biological sludge according to daim 
1, wherein the biological sludge Is mixed with primary sludge. 

15. (Mine times amended) [A composition Tnie method for dewatering 

biological sludge according to daim 1* [comprising] wherein: 

said p olymeric quaternary ammonium compound[s, as primary 

component, and] is added along with said catlonlc polyacrylamide^r l and 

said p oly meric q uaternary ammoni um com p ound and sg id clonic 

polyacrylamide [components being] are added [present in the composition in a ratio ]to 
enable dewatering of the biological sludge[t he composition to function as an agent for 
dewatering biological sludge from a thermophilic digestion process]. 

16. (Seven times amended) The method for dewatering biological sludge 
according to daim 1, wherein the polyacrylamide and the polymeric quaternary 
ammonium compound[s are]i§ [used]added in solution [or in dry] form. 

17 -IB. (Canceled) 

19. (Three times amended) The method of daim 1. wherein said 
polyacrylamide is cationic or anionic 
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20 - 21. (Cancelled) 

22. (Three times amended) A method for dewaterina a sludge comprising 
water and solids, wherein the solids comprise thermophiles f the method comprising: 

contacting the sludge ac cording to a technique selected from a group of 

techniques Including: 

contacting the sludge with a polymeric quaternary ammonium compound 

alono with a cationlc polvacrvlamide: and 

contacting the sludge first with a polymeric quaternar y ammonium 

compound and then with a cationlc polyacrylamide; 

to form a floe. 

23. (Cancelled) 

24. (Three times amended) The method of daim 22. wherein said polymeric 
Quaternary ammonium compound comprises a polymeric quaternary ammonium 
compound having a molecular w eight in the range of about 500.000 to about 
3.000.QOO f and said cationic polyacrylamide comprises a cationic polyacrylamide having 
a molecular weloht In the range of abo ut 5.000.000 to about 15.000.000. 

25. (Twice amended) The method of claim 22. wherein said polymeric 
Quaternary ammonium compound is added in an amount sufficient to form microflccs of 

said thermophiles: and wherein 

said cationlc polvacrvlamide is added In an amount sufficient to 

agglomerate the mlcrofiocs Into floes for dewaterlng. 

26. (Five times amended) The method of daim 22. wherein said polvmertc 
quaternary ammonium compound comprises at least one compound selected from the group 
consisting of polyfdinailyt di-methyl am monium chloride! and polvfepichiorohvdrin di-memvi 
amlneV 
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27. CTWIce amended) The method of claim 25. wherein the ratio of said 
polymeric Quaternary ammonium compound to s aid cationic polvacrvlamlde is In the 
range of about 1:10 to about 20:1. 

28. (Three times amended) The method of dalm 25. wherein the 
concentration of said polymeric Quaternary amm onium compound and said cationic 
oolvacrylamide to the percentage of solids in sai d sludge Is in the range of about 50 
ppm:l percent to about 300 ppm:l percent 

29 - 32. (Canceled) 

33. (Twice amended) A method for dewatering a sludge comprising water 

and thermophiles. the m ethod comprising: 

adding to the sludge a polymeric quaternary ammonium compound. 

34. (Four times amended) The method of claim 33. wherein said polymeric 
quaternary ammonium compound comprises a polymeric quaternary ammonium 
compound having a molecular weight of greater than about 5.000.000. 

35. (Three times amended) The method of claim 33, wherein said polymeric 
quaternary ammonium compound I s added in an amount sufficient to form mlcroflocs of 
the thermophiles. 

36. (Five times amended) The method of daim 35. wherein said polymeric 
quaternary ammonium compound com prises at least one compound selected from the a roup 
consisting of polvfdhallvl di-methyl am monium chloride^ and poh/fepichtorohydrin di-methvl 
amine). 
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37. (Three times amended) The method of daim 35. wherein the concentration 
of said polymeric Quaternary am monium compound to the percentage of solids In said 
sludoe Is in the range of about 50 pp m:l percent to about 300 ppm:l percent. 

38. (Four times amended) The method of claim 35. wherein said polymeric 
quaternary ammonium compound is added in an amount sufficient to cause formation 
Of said thermophlles into a developed microflo c system having a cationic overcharge, 
and wherein an anionic POlvacrylanrUde Is added for final floe formation. 

39. (Cancelled) 

40. (Three times amended) The method of claim 38. wherein the concentration 
Of said polymeric Quaternary ammonium compou nd to the percentage of solids in said 
sludge is in the range of about 50 ppm: l percent to about 300 ppm:l percent 

41. (Three times amended) A sludge composition comprising: 

water; 

Dorvacrvlamlde comprisin g a cattonlc or an anionic moiety. 

a polymeric Quaternary ammonium compound: and 

solids comprising thermophlles. 

42 - 43. (Cancelled) 

44. (Five times amended) The sludoe composition of claim 41 r wherein said 
polymeric Quaternary ammoniu m compound comprises at least one compound selected 
from the group consisting of polvfdj-allyl di- methvl ammonium chloride^ and 
polvtePlchiorohvdrin dl-m ethvl aminel 
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45. (Three times amended) The sludoe composition of claim 41. wherein the 
ratio of said oolvmeric Quaternary ammonium compound to said potyacrvlamlde Is In 
the ranoe of about 1:10 to about 20:1. 

46. (Three times amended) The sludoe composition of claim 41. wherein the 
concentration of said polymeric Quaterna ry ammonium compound and said 
polvacrvlamide to the percentage of s olids in said sludoe Is in the range of about 50 
ppm:l perc ent to about 300 ppm:l percent. 

47. (Three times amended) The sludoe composition of daim 41. wherein said 
polymeric quaternary ammonium compound comprises a polymeric quaternary 
ammonium compound having a mol ecular weight in the range of about 500.000 to 
about 3.000.000. and said polvacrvlamide comprises a polvacrvtamide having a 
molecular weight in the range of about 5 f O00 P 00O to about 15.000.000. 

48. (Four times amended) A sludge composition comprising: 

water: ; 

polvacrvlamide comprising a cationic or an anionic moiety: 

a polymeric quaternary ammonium co mpound: and 

solids comprising floes of thermophiles. 

49 - 50. (Cancelled) 

51. (Five times amended) The sludoe composition of claim 48. wherein said 
polymeric Quaternary ammonium compound co mprises at least one compound selected 
from the group consisting of polvfdi-allyt di- methvl ammonium chloride^ and 
polvfeolchlorohydrln dl-methvl amineV 
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52. (Three times amended) The sludoe composition of daim 48. wherein the 
ratio of said Polymeric quaternary ammonium com pound to said polvacrvlamide is In 
the range of about 1:10 to about 20:1. 

53. (Three times amended) The sludge composition of daim 48. wherein the 
concentration of said polymeric Quaternary ammonium compound and said 
polygctytemide to the percentage o f solids in said sludge is in the range of about 50 
ppm;X percent to about 3 00 ppm:l percent. 

54. (Three times amended) The sludoe c omposition of daim 48. wherein said 
polymeric quaternary ammonium compound comprises a polymeric Quaternary 
ammonium compound having a molecular weight in the range of about 500.000 to 
about 3.000,000. and said polvacrvlamide c o mprises a polvacrvlamide having a 
molecular weight In the r ange of about 5.000.000 to about 15.000.000. 

55. (Four times amended) A sludoe composition comprising: 

water: 

a polymeric Quaternary ammonium compound: and 

solids comprising thermophiles. 

56-57. (Cancelled) 

58. (Five times amended) The sludge composition of claim 55. wherein said 
polymeric Quaternary ammonium compound comprises at least one compound selected 
from the group consisting of p olvfdi-allyl dl-methvl ammonium chloride) and 
PorvteDichlorohvdrin di-methvl amine! 

59 - 66. (Cancelled) 

67. (Amended) A sludge composition comprising: 
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- water: . 

thermophlles: and 

a polymeric Quaternary ammonium c ompound. 

68. (Five times amended) The sludoe composition of dalm 67. wherein said 
polymeric quaternary ammonium comp ound comprises at least one compound selected 
from the orouo consistin g of ooryrdi-allvl dl-methvt ammonium chloride) and 
Dolvfeoichlorohvd rin dl-methvl amines. 



69. (Twice amended) The sludoe composition of claim 67. wherein said 
polymeric quaternary ammonium compound Is present in an amount sufficient to form 
mlcroflocs of said thermophiles. 

70. (Twice amended) The sludge composition of claim 67. wherein said 
polymeric Quaternary ammonium compound is p resent In an amount sufficient to cause 
formation of said thermoohiles int o a developed mlcrofloc system having a cationlc 
overcharge. 

71. (Four times amended) The sludge composition of dalm 67. wherein said 
polymeric quaternary ammonium compound co mprises a polymeric Quaternary ammonium 
compound having a mol ecular weight of at least about 5.000.000. 

72. (Canceled) 

73. (Amended) The method of claim 33. wherein a cationic poh/acrvlamide Is 

added. 

74 - 79. (Canceled) 
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